DISCUSSION ON NON-ARTICULAR RHEUMATISM Dr. B. G. B. Christie (London) :
No recognized classification of non-articular rheumatism has yet been established. In the past many of these conditions were described as "fibrositis", but more recent evidence reveals that this condition does not exist. The late Sir William Gowers (1904) labelled as "fibrositis" the changes which were thought to be present in fibrous tissue and which in their turn were the cause of the numerous aches and pains to which man is heir. The picture was clouded further by Stockman (1920), who described the changes of chronic inflammation in white fibrous tissue, a histological finding that has not been confirmed notwithstanding the innumerable biopsies that have been carried out.
Some of the pains previously ascribed to fibrositis tend to affect the mid-line posteriorly radiating out along the shoulder and pelvic girdles. Much of this pain arises from articular lesions in the spine itself, although in a small number of cases described by Copeman (1949) the pain has been shown to arise from herniated fat nodules. These may represent some of the fibrositic nodules or "trigger spots" that were commonly described in the past. The fibrositic nodule that may be felt beneath the skin, but which is so elusive at the time of biopsy, is probably a local muscle spasm, which may be a manifestation of referred pain.
CLASSIFCATION
The only satisfactory classification of non-articular lesions must be on an anatomical basis, and the classification of Slocumb (1943) albeit of fibrositis is a useful beginning. This classification is:
(1) Intramuscular (myositis, "muscular rheumatism").
(2) Periarticular.
(3) Tendinous or fascial.
(4) Perineural.
(5) Bursal.
(6) Panniculitis. To this I should like to add a seventh, namely (7) Of bony origin. (1) Muscular Lesions Lesions in muscle are diagnosed because the muscle feels either doughy or hard to the touch and is tender on handling. Contraction of muscle will give rise to pain, and this may be elicited by active movement of the muscle and aggravated by resisted movement. Muscle pain is usually deep in character and defies accurate localization. Any lesion arising in muscles will then have these characteristics.
Patients frequently complain of pain following exposure to cold and dampness for which we still lack a satisfactory explanation.
Inflammation of muscle may be either (a) suppurative or (b) non-suppurative. (a) Suppurative lesions are rare and may be either primary or secondary to pyeamia and septicemia. Primary myositis may be due to infection by staphylococci, streptococci or the organisms of gas gangrene associated with direct trauma. Secondary lesions are usually due to the chronic granulomata such as tuberculosis, actinomycosis and syphilis.
(b) Non-suppurative myositis is not uncommon and includes such conditions as fibrosing and ossifying myositis. In progressive myositis fibrosa the complaint is of stiffness more than pain, and the shortening of the muscles due to the fibrosis often gives a picture that resembles a symmetrical Volkmann's contracture of four limbs.
Myositis ossificans occurs in three clinical forms. The first clinical type is the classical ossification that takes place in the attachment of a muscle, such as that giving rise to the "rider's spur" at the insertion of the adductor muscles of the thigh.
The second clinical type is that occurring in the belly of a muscle usually as the result of direct trauma giving rise to a haemorrhage, eventual calcification taking place. This type is called myositis ossificans circumscripta to differentiate it from the third clinical APRIL type, progressive myositis ossificans, which differs from progressive myositis fibrosa only in the calcification that is seen in affected muscles. Pain is not so prominent in this group of conditions as tenderness and stiffness.
Tenderness of muscles is a feature of peripheral neuritis of whatever cause and is also associated with subacute combined degeneration of the cord. The neurological findings in these cases should direct attention to the primary lesion which usually overshadows the element of painful muscles.
Myositis is commonly seen in the so-called "collagen" diseases or with neoplasia especially carcinoma of the bronchus. In dermatomyositis the muscle element may precede or appear entirely separate from any dermatological involvement. When it does so the complaints are of vague aches and pains referable to muscles which themselves are weak and frequently tender to the touch. Palpation may reveal them to have the characteristic "doughy" consistency.
Recent studies in electrodiagnosis have shown that in many of these cases of dermatomyositis or polymyositis there is a characteristic picture, which may be of assistance in early diagnosis.
Intensity duration curves on the affected muscles often show varying evidence of denervation and when this is prominent the condition may be termed dermatoneuromyositis or polyneuromyositis. On electromyographic exploration spontaneous activity in the form of fibrillation or positive potentials will be seen when there is evidence of denervation on intensity duration curves. On volition there is a pattern which is compounded of potentials of less than one millivolt in amplitude, and less than one millisecond in duration. The affected motor units proclaim the dearth of active muscle fibres by the production of a crackly note on the loudspeaker and by assuming many of the appearances of a classical myopathy. The difference from the latter, however, is in the incomplete pattern, namely there is a qualitative decrease bearing a direct relationship to the degree of denervation present. A further characteristic finding is that samples from different points in the same muscle may produce a pattern that is both quantitatively and qualitatively normal.
About 10% of cases of polyarteritis nodosa are complicated by peripheral neuritis and it may be the presenting lesion. It is classically asymmetrical and in addition there is often pain in the limbs and muscle tenderness. Electrodiagnostically the findings associated with the peripheral neuritis do not segregate it from that due to other causes.
In scleroderma, or systemic sclerosis, the presenting symptom is frequently one of muscular pain leading the patient to diagnose his condition as "rheumatism". Further developments, such as tightness of the skin or dysphagia, usually eventually point to the correct diagnosis in this distressing condition.
Focal lesions of collagen occur in the muscles in systemic lupus erythematosus but the more florid manifestations of the disease will overshadow the muscular involvement. Many of these collagen diseases respond well to steroid therapy; in polymyositis and dermatomyositis marked clinical improvement has been paralleled by a return of the electrodiagnostic findings to normal after giving steroids in high dosage.
Myalgia has been reported in the scleroderma of Buschke (1900) but here again the cedema of the skin and its "hidebound" appearance are unlikely to make one think in terms of a primary muscle pathology.
Trichiniasis causes acute muscle pain when the infestation is severe and there is usually an associated eosinophilia. The muscles most commonly affected are the deltoid and gastrocnemius. It is important to differentiate trichiniasis, which causes acutely painful muscles five to seven days after infestation due to the migration of the larva of Trichinella spiralis, from cysticercosis of muscle which affects the same anatomical sites but is painless and only the cysticerci of Twnia solium are visible on X-ray due to their calcification, Muscular aches and pains are frequently seen in endocrine disorders particularly acromegaly and myxcedema. In the former the facies and general appearance will probably disclose the diagnosis, but in myxcedema patients often complain of vague aches and pains related both to joints and muscles before their appearance is frankly myxcedematous.
In rheumatoid arthritis itself the involvement is widespread and frequently muscular aches and pains may be as troublesome to the sufferer as the joint lesions.
Muscle cramps occur in a large number of medical and especially neurological conditions. Special mention, however, should be made of muscle cramps that follow intervertebral disc lesions, especially those in the lumbar spine. These patients often suffer from night cramps in a leg that has previously been the seat of sciatica and it is interesting to note that the muscle group involved is frequently the one that was the site of the most severe pain at the time of the acute lesion. In my own experience I have found that the onset of these cramps frequently has a favourable prognosis in that it heralds the period of regression of the sciatic pain. Fortunately the cramps respond well to oral calcium lactate or to quinine.
(2) Periarticular Lesions
The main periarticular lesion to cause pain is capsulitis of the shoulder. Because there is capsular involvement there is of necessity limitation of movement in all directions. An interesting condition associated with capsulitis and occasionally missed is the shoulderhand syndrome of Steinbrocker (1947) . In this there is swelling and stiffness of the hand and forearm with skeletal rarefaction simulating Sudek's atrophy but without joint involvement. If the shoulder lesion is missed a mistaken diagnosis of rheumatoid arthritis in the hand is likely to ensue.
(3) Tendon and Fascial Lesions
In the third group are those conditions of tendinous or fascial origin. Tendinous lesions can only occur at those sites where well-developed tendons exist and these are mainly in the region of joints. Because of this proximity to the joints many pains arising from the tendons or their sheaths are incorrectly assumed to arise from the joint itself. The main site for tendon lesions in the lower limb is around the ankle-joint, and in the upper limb in the hand and wrist and to a lesser extent the shoulder. The commonest affection of tendons is a tenosynovitis, and the position of this inflammation is determined by anatomical considerations such as fibro-osseous tunnels or fibrous bridges, through or under which the tendons pass.
Tenosynovitis is of common occurrence in rheumatoid arthritis especially in the flexor tendons of the fingers. Because of its association with the joint disease the inability to flex the finger is often attributed to the arthritis of the interphalangeal joint. A simple test may be performed to differentiate these two. In the case of an arthritis of an interphalangeal joint flexion both active and passive is limited to the same extent and by pain.
In tenosynovitis active flexion is limited and painful but passive flexion is full and painless because the tendon is not being called upon to move within its inflamed sheath. In many of these cases it is possible to palpate the thickened nodular tendon usually on the volar aspect of the metacarpal head.
There are four cardinal signs of tenosynovitis at any site:
(1) Pain on active movement of the tendon.
(2) Increased pain on resisted movements.
(3) Pain on passive stretching of the tendon in its sheath.
(4) Pain on palpation over the inflamed part of the tendon. By applying these simple tests it is possible to determine the exact tendon sheath that is involved. This is now of great practical importance because of specific treatment with hydrocortisone. All the six tendon sheaths on the dorsum of the wrist must be examined individually in pain at this site to determine which one is affected, similarly one must examine the flexor pollicis longus, common flexor sheath and flexor carpi ulnaris in pain on the flexor aspect.
Textbooks frequently draw attention to the tenosynovitis of the common flexor sheath being tuberculous in origin. This is undoubtedly true, but such cases must be heavily outnumbered by those due to rheumatoid arthritis. Compound palmar ganglion occurring in the absence of other symptoms should arouse suspicion that it may be of tuberculous origin, although there may be no other overt evidence of tuberculous infection. When the swelling behind the flexor retinaculum is large further complications such as median nerve compression may arise. Tenosynovitis around the ankle may arise in the extensor group anteriorly, the peronei laterally, or the tibialis posterior medially. This does not appear to be such a common site as the wrist, but in any pains arising in this region of the ankle that are non-articular in origin the tendon groups should be tested individually to exclude a tenosynovitis.
Two tendon lesions commonly occur in the region of the shoulder-joint affecting the long head of biceps and the supraspinatus tendon. In bicipital tendinitis the pain is situated in the deltipectoral groove on the front of the shoulder and brought on by elevation of the arm or movements of the elbow. To make a diagnosis one has to detect pain on palpation of the tendon in the bicipital groove and pain on flexion of the elbow and supination of the forearm. This pain is aggravated by the resisted movements.
The pain in supraspinatus tendinitis extends downwards from the point of the shoulder to the insertion of the deltoid and sometimes upwards to the supraspinous fossa and trapezius; more rarely it extends down the arm to the hand. Examination of the shoulderjoint reveals little or no limitation of internal or external rotation but a painful arc on abduction. The cardinal sign of a supraspinatus tendinitis in addition to the painful arc is pain on resisted abduction of the shoulder.
Tennis elbow is not strictly a tendinous lesion but one of the tenoperiosteal origin of the common extensor muscles from the external epicondyle and supracondylar ridge of the humerus. The triad of signs characteristic of this lesion are pain over the external epicondyle on palpation, pain on gripping, and pain at the extensor origin on resisted extension of the wrist. In this respect it has the characteristics of a tendon lesion. Reverse tennis elbow or golfer's elbow has similar signs confined to the medial epicondyle and flexor origin.
(4) Perineural Lesions The fourth category of Slocumb's classification is perineural and into this fall all pains of nerve origin.
Recent developments in electrodiagnosis have permitted the conduction times in peripheral nerves to be recorded and the speed of conduction determined. Simpson (1956) has shown that in cases of median nerve compression in the carpal tunnel there is a delay in conduction in the nerve as it passes the obstruction. This enables objective evidence in favour of nerve compression to be produced when the clinical picture of paresthesix with absence of objective sensory or motor loss may be equivocal, and other electrodiagnostic signs negative. In more established cases the thenar muscles, especially the abductor pollicis brevis, show wasting and at this time there will be electrodiagnostic evidence of denervation, namely, change in the intensity duration curves and on electromyography spontaneous fibrillation with a reduced interference pattern on volition. Pain in the hand is occasionally due to lesions of the ulnar nerve either at the wrist or the elbow. A ganglion arising from the joints of the carpus can cause aching in the hand which sooner or later gives rise to wasting of ulnar distribution. The root pains from disc lesions sometimes have a less well-recognized pattern, and hence aching down the vertebral border of the scapula, deep in the muscles of the forearm, or in the palm extending to the middle finger may be due to a prolapsed cervical intervertebral disc with pressure on the seventh cervical root. In the absence of pain in the neck this may be misinterpreted unless the neck is examined when limitation of movement or with reproduction of the pain on movement will be observed. Similarly in the lower limb sciatic pain due to a disc lesion does occasionally present as a pain in the thigh, calf or ankle without a complaint of backache. Examination of the lumbar spine, however, in these cases reveals limitation of movement, and there is usually also limitation of straight leg raising.
Root pains due to primary or secondary neoplastic involvement do not differ in their distribution from those due to more benign causes, but their intensity, continuity, and failure to respond to treatment frequently differentiate them.
(5) Bursal Lesions
Lesions of burst may be painful and they have the common diagnostic feature of giving rise to pain when compressed. There are innumerable burse described by the anatomists any of which may be the seat of pain, and the following three are good examples.
At the shoulder the subdeltoid bursa covers the supraspinatus tendon and in the position of abduction is squeezed. As a result there is inability to abduct beyond a certain point. This is the case when the bursa is large or acutely inflamed. In the early stages there is a painful arc on abduction and again during the stage of resolution. The onset when acute is most dramatic, abduction both active and passive being exceedingly painful beyond a certain point. This serves to differentiate from a supraspinatus tendinitis in which passive abduction which does not require the tendon to move is usually painless. Similarly there is no increased pain on resisted abduction in subdeltoid bursitis. In neither of these conditions is there any appreciable limitation of external or internal rotation of the shoulder.
The subdeltoid bursa may show calcification in its walls.
Sometimes a patient presents with pain in the buttock and walks with a limp-the picture suggests a lesion of the hip or sciatica due to a prolapsed lumbar intervertebral disc. Examination fails to confirm either of these diagnoses. The pain is in the buttock, usually behind the greater trochanter, and is aggravated by three movements: full passive flexion, adduction and internal rotation of the hip-joint. There is tenderness on palpation behind the trochanter. This is the clinical picture of gluteal bursitis and this bursa may also show calcification in its walls.
The tendo achillis bursa is situated between the tendon and the posterior aspect of the tibia. When inflamed it is painful on pinching between the finger and thumb and on forced passive plantar flexion. Active plantar flexion, however, namely standing on the toes, is painless, pain on this movement being due to a lesion of the tendon itself. There is usually some palpable thickening in the post-malleolar fossa.
(6) Panniculitis
The panniculitis syndrome has been well described by Baker (1951) , and consists of painful subcutaneous fatty deposits especially on the inner aspects of the knees, thighs and arms, and is more common in women. Because the skin does not move appreciably on move-254 18 ment of a limb this condition does not cause pain on movement but is painful on pressure or to the touch.
(7) Bone Lesions
Bones themselves may be a source of pain and this pain is frequently boring in type and present both on rest and on movement. Infections such as osteomyelitis, or neoplasms such as bone tumours or myeloma have characteristic radiological appearances. Of the tissues discussed so far the bones are the first that can always be seen on X-ray and which may present the diagnosis immediately. One is accustomed to seeing Paget's disease and the skeletal rarefaction associated with osteoporosis and osteomalacia, or more rarely the cystic changes of osteitis fibrosa cystica.
TREATMENT
The advent in recent years of the steroid drugs in a form suitable for local injection has found its greatest application in the soft tissue lesions of non-articular rheumatism. They have brought with them, however, the need for greater accuracy in anatomical diagnosis if they are to produce their best results. It is useless to inject the second dorsal sheath at the wrist for a tenosynovitis of the first sheath. In the past many of these conditions were treated either by heat in some form, which was applied over a relatively large field, or by massage or frictions to the tender area. These methods are still used and are effective, but probably more effective is the injection of steroid provided that it is accurately placed.
The first of the steroids available for local injection was hydrocortisone acetate prepared as a suspension, this has now been widely used for three or four years and none of the newer chemical analogues has yet been proven superior. It was thought that by esterification and the production of hydrocortisone tertiary butyl acetate the action would be prolonged but in practice there is no convincing evidence that this is so. With the advent of prednisone (delta 1: cortisone) and prednisolone (delta 1: hydrocortisone) we have had an opportunity to experiment with prednisolone trimethyl actetate. In a small number of cases in which it has been used personally on soft tissue lesions it has failed to prove its superiority over hydrocortisone acetate. In non-articular lesions duration of effect does not appear as important as in articular lesions, as in the former one injection frequently cures and the assessment of comparative duration is impossible.
SUMMARY
Many non-articular lesions giving rise to pain were in the past loosely classed as "fibrositis", a concept which is now believed to be incorrect. This paper stresses the accurate diagnosis of non-articular lesions based on anatomical localization in conjunction with the characteristic symptoms and signs of the individual structures involved. This diagnostic accuracy is of increasing importance following the advent of steroid drugs in a form suitable for local injection. they may give rise to severe pain and disability, and they are on the whole amenable to treatment. In the past these lesions seem to have been largely unnoticed or disregarded, and even now little reference is made to them in the current textbooks. In my survey of these non-articular lesions in rheumatoid arthritis I will discuss, firstly, the foot and ankle, secondly the hand and wrist, and lastly the neck and trunk.
FOOT AND ANKLE

Metatarsalgia
Patients with rheumatoid arthritis commonly suffer from severe pain in the forefoot which is extra-articular in origin. This pain arises in the region of the metatarsal heads and sometimes radiates along the sides of the adjoining toes. In such cases a localized area of exquisite tenderness can be found on the plantar aspect when pressure is exerted between the metatarsal heads. Most often it is the space between the second and third metatarsal heads which gives rise to pain, but other spaces may be involved either singly or in combination. Though involvement of the metatarsophalangeal joints is common in rheumatoid arthritis, I believe that the lesion I have just described is secondarily rather than primarily due to the arthritis. My reason for this belief is that its response to treatment is similar to that of metatarsalgia in non-arthritic subjects.
Some benefit may follow the application-of a metatarsal bar or a well-designed insole. The treatment of choice, however, is the injection of the tender area with an anmsthetic agent. The injection should be made from the dorsal surface of the foot just proximal to the metatarsal heads, the needle being pushed between the heads until the tender area is reached on the plantar aspect. In my experience an injection of procaine produces almost immediate and lasting relief of pain, and though it is now fashionable to use hydrocortisone as well, I doubt whether the results are any better than, or even as good as, when a local anmsthetic alone is used.
Foot Strain
Another common finding in rheumatoid arthritis is pain arising from the proximal and middle parts of the foot. This is due to foot strain, a condition characterized by pain and sometimes swelling in the mid-part of the foot which is intensified by movements of the mid-tarsal and subtaloid joints and which is sooner or later accompanied by limitation of movement of these joints. Unlike other types of pain in the foot this pain is often not relieved by rest and may actually be aggravated by it. Foot strain is an important factor in certain types of painful feet and is likely to occur when there is any interference with normal foot mobility. A supple foot, according to Wiles (1955) "whatever the habitual posture, seldom causes serious trouble, but a stiff foot, whether it is stiff because of an unresolved sprain, arthritis or contraction of the ligaments, is liable to become painful when subjected to strain".
In the milder cases contrast baths and foot exercises may produce improvement. In cases of any severity, however, the only reliable treatment is manipulation of the foot. This can sometimes be carried out without an anesthetic; often, however, an anaesthetic is necessary as considerable force may have to be used by the manipulator. Many would hesitate to manipulate the foot of a patient with rheumatoid arthritis, but I am convinced that such caution is unjustified provided there is no osteoporosis. I do not regard foot strain in patients with rheumatoid arthritis as a manifestation of the arthritis itself. Its pathology is the same as that of the foot strain which follows trauma or over-use, and of that which is liable to occur after a debilitating illness. The satisfactory response of foot strain in rheumatoid arthritis to manipulation again suggests that we are not dealing with a primarily rheumatic condition.
The Painful Heel
The association between pain on the under aspect of the heel and arthritis elsewhere has been known for many years, and was at one time believed to be diagnostic of a gonococcal infection. We now know this to be untrue just as we have now changed most of our views concerning gonococcal arthritis. The present situation is summed up by Short et al. (1957) as follows: "Experience gathered chiefly in World War II has clearly established that chronic progressive arthritis, resembling rheumatoid arthritis in clinical features and course, may be precipitated or aggravated by gonorrhoeal infection but in no sense represents a form of chronic joint disease due to the gonococcus." Kahlmeter (1933) seems to have been the first to realize not only that the painful heel was common in all forms of arthritis but also that it frequently preceded the onset of arthritis. Indeed he recommended that any patient with a painful heel should have an erythrocyte sedimentation rate and other blood investigations carried out as a routine. Since Kahlmeter other observers, among them Bywaters (1954), have noted painful heels to occur in rheumatoid arthritis. More recently it has come to be recognized that a painful heel may also accompany ankylosing spondylitis, and may indeed precede symptoms in the back. Such an association was first reported by Davis and Blair (1950) . Therefore in all young men with heel symptoms the sacro-iliac joints should be radiographed and the E.S.R. estimated.
Kahlmeter believed that radiotherapy was the treatment of choice of this condition and most workers would agree that the painful heels of spondylitics clear up with this treatment. Good results are also often obtained with injection of hydrocortisone into the tender spot.
Accessory methods of treatment include the wearing of a sponge rubber insole. Achilles Tendinitis and Sub-achilles Bursitis Lesions.in the back of the heel occur in both rheumatoid arthritis and ankylosing spondylitis. Two structures may be affected: (1) the tendo achillis, and (2) the bursa which lies between the tendon and the posterior surface of the calcaneus. Sub-achilles bursitis occurring in rheumatoid arthritis was described by Bywaters (1954) who found it to occur in 2% to 3 % of patients. He found, moreover, that if the condition persisted erosion of the underlying bone occurred. Excellent illustrations of this phenomenon can be found in Bywaters' article. When pain is acute or much swelling is present the condition is easily recognizable. Often, however, symptoms and signs are not obvious and achilles tendinitis may easily be missed in a patient with rheumatoid arthritis with involvement of the ankle when it is assumed that it is the joint which is giving rise to all symptoms in this region. I have seen at least 3 patients who must have had achilles tendinitis for years in whom the condition had been missed and whose symptoms immediately cleared up following treatment of the tendon.
As with the majority of tendon lesions elsewhere, the introduction of hydrocortisone treatment by injection has greatly altered the progress and prognosis in this type of lesion. This is an additional reason why all patients with pain in the region of the ankle should be carefully re-examined in case a tendon lesion has been missed.
H9AND AND WRIST
Tendon Lesions in the Hand
The occurrence of tendon lesions in arthritis was described as long ago as 1827 by Scudamore, and Stockman (1904) used the term "rheumatic tendinitis". No further reference to such a combination seems to have been made until 1924, when Helweg of Copenhagen noted the frequency with which trigger fingers occurred in rheumatoid arthritis. Helweg's papers were followed by two others also by Scandinavian physicians, namely, Kahlmeter in 1933 and Edstrom in 1945. In this country the first full account of the clinical and pathological findings was given by Kellgren and Ball (1950) , and more recently Brewerton (1957) has discussed the condition in some detail. Study of these papers makes it clear that tendon lesions will be found in a large proportion of cases if careful examination of the hands is carried out. So far as involvement of the flexor tendons is concerned there is notable consistency in the figures of Edstr6m, Kellgren and Brewerton, the incidence being in the region of 35 %. As regards extensor tendon involvement Brewerton's figures are considerably higher than those of the other two authors. If we sum up the findings of both flexor and extensor tendon involvement reported by these authors, Kellgren found them in 37 out of 100 patients; Edstrom in 163 out of 391 (41 7%) and Brewerton in 193 out of 300 (64%).
The more important lesions are those in the flexor tendons; they occur commonly in the tendons of the flexor sublimis either just above or below the metacarpophalangeal joints.
Kellgren and Ball described three transverse bands which cross the tendons: (1) over the middle of the metacarpal bone, (2) over the metacarpophalangeal joint, and (3) over the middle part of the proximal phalanx. They found tendinous swellings to be present in the gaps between the bands. If these swellings were large the tendon was unable to move in the sheath and flexion was interfered with. When, however, the tendon involvement was less extensive, triggering of the finger was the presenting symptom. Brewerton found triggering in 101 cases and loss of active finger flexion in 28 cases. Both Kellgren and Brewerton state that the duration of symptoms from tendon lesions is usually not more than six months though it may be as long as thirty years (Brewerton) . Kellgren points out that relief of symptoms may follow stretching or breaking down as a result of the inflammatory process of the fibrous bands to which I have just referred. It is perhaps the tendency for symptoms due to tendon lesions to clear up spontaneously that accounts for their being disregarded in the literature. I suspect, however, that lack of observation is a more correct reason. Kahlmeter obtained excellent results from radiotherapy. Satisfactory results have also been reported to follow surgery. The whole situation as regards treatment has, however, been completely changed since the introduction of hydrocortisone which in a great majority of cases produces rapid and long-lasting relief. It is for this reason that tendon lesions should always be sought, even in the presence of underlying joint disease which may become relatively asymptomatic if the tendon lesion is treated. Carpal Tunnel Syndrome The carpal tunnel syndrome needs only brief reference. Its characteristic symptoms of pain and "pins and needles", which wake the patient up at night, are found from time to time in cases of rheumatoid arthritis. It is my experience that these symptoms are readily controlled with a light cock-up splint worn at night. It is only very seldom that hydrocortisone need be injected, and I have not yet seen a case which required surgery.
NECK AND TRUNK
Many patients with rheumatoid arthritis complain of pain in the neck and trunk which in the majority of cases is non-articular in origin. Pain is usually aching in character and is likely to develop when the patient is tired or undergoing stress. Some of the pain may arise from lesions in muscles which have been described by Gibson et al. (1946) and by several other authors. A more important cause, however, and one which may respond to treatment, is faulty posture, or as it is now sometimes called defective postural homeeostasis. The term "postural homoeostasis" was first used by Barlow (1952) who rightly disliked the use of the word "posture" by itself as it implied something static whereas in fact man is constantly changing his position not only during movement but also in response to mental stimuli. Barlow's thesis is an attractive one and it is also in keeping with modem biological thought which regards man and mammal as homceostatic machines (Young, 1957) .
-Pain of postural origin is the result of muscular over-use or of ordinary use in muscles unequipped to withstand the stress and strain of normal existence. Sometimes in addition, there is a second type of pain which is more constant and more severe. This arises from the insertion of muscles into bone and is particularly common at the insertion of the neck muscles into the occiput. A lesion in this situation may give rise to pain which is referred to the head, and results in a constant headache which may monopolize the patient's life. A lesion here is probably analogous to that of a tennis elbow; that is to say, it is situated at the insertion of muscle into bone, it is produced as a result of prolonged contraction or tension, and is aggravated by movements which contract the muscle.
Treatment of these cases is by re-education, a necessary requirement for successful therapy being an up-to-date knowledge on the part of the therapist of the physiology of posture and, in particular, of the role of the muscle spindle. In this last connexion the work of Hunt and Kuffler (1951) is of great importance since it suggests "that the muscle spindle mechanism, which mediates much of our postural sense, is put out of action by excessive muscular contraction" (Barlow, 1956) . Thus in postural re-education the present-day emphasis on muscular relaxation is physiologically right, and the traditional method of concentrating on muscle strengthening and static holding exercises is physiologically wrong.
As a substitute for postural re-education any other form of physiotherapy is not justified. As an adjunct, however, particularly in the early stages, physiotherapy is sometimes of use. Heat, massage and certain manipulations, particularly traction, all may have a place as ancillary forms of treatment. SUMMARY (1) Non-articular lesions commonly occur in rheumatoid arthritis. They may give rise to pain and disability, and materially increase the discomfort of the patient. Examples of these lesions include: metatarsalgia, foot strain, the painful heel, achilles tendinitis and sub-achilles bursitis, tendinitis of the fingers and wrists, and the carpal tunnel syndrome.
(2) Most of these lesions respond satisfactorily to treatment, the prognosis having improved greatly since the introduction of hydrocortisone by injection.
(3) Pain in the neck and trunk occurring in subjects with rheumatoid arthritis is frequently non-articular in origin; it is often the consequence of faulty posture, in which case improvement follows postural re-education.
(4) Since the non-articular lesions of rheumatoid arthritis respond well to treatment they should be sought carefully in all patients with this malady and treated, no matter how severe the joint involvement.
